Introduction
One of the requirements of the rf systems for proton accelerators and storage rings is the low impedance they must present to the accelerated beams.
Beyond some limits the low output impedance can be achieved only by means of feedback amplifiers, of which the common anode amplifier is a good example. This implies that the system has to react strongly to the beam.
Moreover, the final amplifier that drives an accelerating cavity has to work in a very large dynamical range always involving the nonlinear region of the active element characteristics.
The inherent nonlinear characteristics of the electron tubes (the cut off and the saturation are important aspects of these nonlinearities) make the circuit analysis hopelessly complicated and each case must be treated numerically, thus excluding the possiblity of even the simplest analytical prediction.
The problem becomes less serious if Moreover, because we are concerned only with the beam induced voltage, we can set the current coming from the generator GT equal to zero and we are left with the circuit drawn in Fig The function R(t) can be approximated using a set of step functions of suitable amplitudes and delays. 
The convolution theorem then gives, for the Fourier transforms of the functions in Eq. 1:
In a system where the parameters vary with time, the Green's function is also function of this "absolute" time t:
If the circuit parameters vary periodically with time, as in the model described in the previous section, the Green's function can be expanded in Fourier series:
where o = 2 1T/T, and T represents the time interval between the occurance of the 6-function of current and the observation of the voltage.
The voltage at time t is given by 
The Fourier transform of Eq. 4 gives: (6) k=o where Tk is the amplitude of the k-th Fourier coefficient and hm.k(k w,%) denotes the k-th harmonic of the Fourier transform, with respect to T (delay event-observation), of the (m-k)th Fourier coefficient, with respect to the "absolute" time, of the Green's function.
Equations 5 and 6 show that the conventional definition of impedance does not apply to systems with time varying parameters. In such systems, expression la is replaced by the linear combination 5 or 6 of all the harmonics of the driving current.
In practice, the calculation of the h terms, which we shall call the "coupling coefficients", is cumbersome and involved but for a very simple circuit. In order to give an idea of the relative importance of these coupling terms, we consider the simplest decay model, the R-C circuit and we choose its decay time To to be aproximately the same as in the example of the previous section (Fig. 1) .
Moreover, we suppose that the conductance G varies with time according to the function G = Go (-C cos (o), c > 0. This smooth variation of the conductance is obviously more physical then the step function assumed in the model of the previous section.
After some manipulation we find, for the hn( ') terms of Eq. 3, In Fig.  3 we have considered the termns hl_k( kw 0) which couple all the harmonics of the current to the first harmonic of the voltage. In Fig. 3 we plot the ratio of the moduli |hIl.k(kwo)j /I ho(kw)i i.e., the modulus of the coupling coefficients normalized to the term | h0o kwo | I which, alone, would define the voltage in a system with non time varying coefficients.
In other words, I ho( bO)f couples the kth harmonic of the current to the kth harmonic of the voltage. The points in Fig. 3 refer to three values of the modulation = 0.1, 0.5, 0.9. Figure 3 shows that, as the amplitude of the modulation increases, the coefficients which couple the different harmonics ' of the current to the first harmonic of the voltage become important with respect to the value corresponding to k = 1, which couples the 2731 same harmonic of the voltage and current. This value hho(k ) , at the limit C + 0, reduces to the impedance as defined in a system with non time varying parameters, as one (xan veriEy IpptyLig trhs limnit to Eq. 8).
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Conc lus ion
The introduction of a network with time varying parameters seems to provide a method of obtaining analytical results as an alternative to the direct nonlinear treatment.
It must be noted that the coupling coefficients, that seem somewhat disturbing, depends upon the non linearity which is inherent to any tube characteristics. Therefore a certain amount of coupling is to be expected even in the so called class A1 operation. In any case, the extent of what is tolerable in terms of tube nonlinearity is an important question, still to be addressed. 
